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DETAILED ACTION 

Claim Rejections - 35 USC§112 

1. The following is a quotation of the &st paragraph of 35 U.S.C 1 12: 

The specification shall contain a written description of the invention, and of the manner and process of making 
and using it, in such full, clear, concise, and exact terms as to enable any person skilled in the art to which it 
pertains, or with which it is most nearly connected, to make and use the same and shall set forth the best mode 
contemplated by the inventor of carrying out his invention. 

2. Claims 1-2, 4-5 and 10-12 are rejected under 35 U.S.C. 1 12, first paragraph, as failing to comply with the 
written description requiranent. The claim(s) contains subject matter which was not described in the specification 
in such a way as to reasonably convey to one skilled in the relevant art that the inventor(s), at the time the 
application was filed, had possession of the claimed invention. 

With regard to claims 1, 4, 5 and 10-12, the recited "edge enhancement means" is not described in the 
'detailed description' section of the specification or shown in any of the figures. The 'summary of the invention' 
section of the specification recites an "edge enhancement means" exactly as it is recited in the claim, but fails to 
provide any fiirther detail regarding the fiinctionality of the "edge enhancement means". 

With regard to claim 2, the specification mentions the terms 'loose connection' and 'tight connection' in 
several different places (and provides repeated recitations of a single example of a loose coimection such as in 
paragraphs [0063] and [0075]), but fails to provide a clear definition for these terms. 

3. The following is a quotation of the second paragraph of 35 U.S.C. 1 12: 

The specification shall conclude with one or more claims particularly pointing out and distinctly claiming the 
subject matter which the applicant regards as his invention. 

4. Claims 2, 3, 8 and 10 are rejected under 35 U.S.C. 1 12, second paragraph, as being indefinite for failing to 
particularly point out and distinctiy claim the subject matto* which applicant regards as the invention. 

With regard to claim 2, the metes and bounds of the terms "loose connection" and "tight connection" are 
not clear as recited in the claims. The specification provides an example of a loose connection in an image 
(paragraph [0174] of the applicant's specification), but fails to provide a clear definition of either term. 

Further referring to claim 2, the claim recites converting a loose connection of an original image into a tight 
coimection prior to calculating the local energy. This conversion process, which the apphcant defines as an 'edge 
connecting process' in the specification (see paragraph's [0165] and [0174]), requires prior knowledge of edge 
direction (see paragraph [0174]). Claim 2, however, recites performing this process before the calculation of local 
energy. Since edge direction detection is based on local energy (per claim 1), it isn't clear how this 'edge 
coimecting process' can be performed prior to the calculation of local energy. It appears as if claim 2 is in 
contradiction with the claim from which it depends. 
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With regard to claim 3, the above argumeat with respect to claim 2 applies to claim 3 as well. 

Further referring to claim 3, the term "said energy conversion means" lacks antecedent basis. Claim 3 
depends on claim 2, which in turn depends back to claim 1. Claim 1 recites "energy calculating means" and claim 2 
recites "edge conversion means", but neither of these claims recites an "energy conversion means". Consequently, it 
isn't clear whether the "said energy conversion means" recited in claim 3 is referring to the "energy calculating 
means" from claim 1, the "edge conversion means" from claim 2, or something else entirely. 

Claim 8 states that consistency is judged in terms of the local structure of an interpolated pixel. The claim 
further recites that interpolation is pa-formed on the basis of the judged consistency. These two statements, 
however, appear to contradict each other. For instance, how can a pixel be interpolated based on consistaicy when 
the consisteQcy is judged based on an iaterpolated pixel? Additionally, how can a consistency judgement be made 
based on an interpolated pixel, whea the pixel is interpolated based on consistency? As can be seen, the two 
contradictory statements recited in the claim create a paradox which make the claim unclear and indefinite. 

With regard to claim 10, the value 'N' has no antecedent basis and it isn't made clear what this value is 
supposed to represent 

Further referring to claim 10, the metes and bounds of the phrase(s) "processes which are to be perfomed" 
as recited in the claim are not clear. These "processes" have no antecedent basis in the claims. Which processes are 
performed when Z is equal to 2? Which ones are po-fomred when Z is less than 2? 

Additionally referring to claim 10, the claim recites that, whm the value of Z is greata: than 2, the 
interpolation means and edge enhancement means perform, N times, the processes that are performed whm Z is 
equal to 2. The claim goes on to recite that the interpolation means and edge enhancement means perform, one time, 
the processes that are performed when Z is equal to 2 or smaller. Please note that whoi Z is equal to 2, it meets both 
of these conditional statements (i.e. it is equal to 2 and less than or equal to 2). Consequently, it isn't clear whether 
the claim is meant to recite that when Z is greater than 2, that the intapolation means and edge enhancement means 
perform, N+1 times, the processes that are performed whai Z is equal to 2, or something else entirely? Appropriate 
correction is required. 



Claim Rejections - 35 USC § 102 

5. The folloAving is a quotation of the appropriate paragraphs of 35 U.S. C. 102 that form the basis for the 
rejections under this section made in this Office action: 
A person shall be entitled to a patent unless - 

(e) the invention was described in (1) an application for patent, published mder section 122(b), by another filed 
in the United States before the invention by the applicant for patent or (2) a patent granted on an application for 
patent by another filed in the United States before the invention by the applicant for patent, except that an 
international application filed under the treaty defined in section 35 1(a) shall have the effects for purposes of this 
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subsection of an application filed in the United States only if the international application designated the United 
States and was published under Article 21(2) of such treaty in the English language. 

6. Claims 1, 5-7, 1 1 and 12 are rejected under 35 U.S.C. 102(e) as being anticipated by Aoyama et al. (USPN 
6,535,651). 

With regard to claim 1, which is representative of claim 11, Aoyama discloses an energy calculating means 
for calculating local energy of an original image (col. 5 lines 49-5 1). The 'image density gradient vector' disclosed 
in Aoyama qualifies as 'local energy' as recited in the claim. 

Aoyama furtha* discloses a detections means for detecting the direction of an edge on the basis of the local 
energy calculated by the mergy calculating means (col. 42 line 60 - col. 43 line 4 and col. 25 line 65 - col. 26 line 
6). 

Aoyama further discloses intaT)olation means for interpolating a new pixel from a pixel of said original 
image on the basis of the direction of the edge detected by the detection means (col. 29 line 14 - col. 30 line 56). 
The cited Aoyama excerpt shows several examples of how a new pixel is interpolated on the basis of the detected 
edge direction. 

Aoyama fiirtha* discloses edge enhancement means for performing an edge aihancement process on the 
basis of said local mergy calculated by said energy calculating means (col. 35 lines 29-67 and col. 39 lines 36-48 in 
conjunction with Figure 12). The combination of elements 44', 43', 45' and 60 as disclosed in Figure 12 of Aoyama 
is analogous to the claimed edge enhancement means. The cited passage details how the 'local energy' (i.e. the 
image doisity gradiait vector) is used to detamine coefficients for a coefficient correction operation which is 
analogous to the claimed 'edge enhancement process' in that it produces sharp image edge portions (col. 39 lines 47- 
48). 

The limitations recited in the preamble of the claim which are not included in the claim body have not been 
given any patentable weight and will not be discussed. Please refer to MPEP § 21 12.02 for fiirther information 
regarding limitations recited in the preamble of a claim. 

With regard to claim 12, a computa*-readable recording medium that stores a program which causes the 
computer to execute the steps of a method is essential if the image processing method disclosed in Aoyama is to 
function. Therefore, a computer-readable recording medium is inherent in the teachings of Aoyama. 

With regard to claim 5, Aoyama discloses that the intaT)olation means and the edge aihancement means 
perform the inta*polation and the edge enhancement upon the original image in vertical and horizontal directions 
(col. 33 line 57 - col. 34 line 3). 

With regard to claim 6, Aoyama discloses interpolating one new pixel from two pixels lying along the 
detected edge direction (col. 29 lines 29-38). 

With regard to claim 7, Aoyama discloses performing linear interpolation when the edge is not detected by 
the detection means (col. 4 lines 55-59). The 'flat portion' of the image as disclosed in Aoyama is analogous to the 
claimed situation where an edge is not detected by the detection means (aoyama col. 4 lines 19-28). Aoyama 
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generically discloses an 'interpolating operation process' in the cited passage, but lata* goes on to specify that this 
interpolation process can be a linear interpolation (Aoyama coL 41 lines 13-14 and 50-51). 

With regard to claim 10, Aoyama discloses a size enlargement scale factor which is analogous to the factor 
Z recited in the claim (Aoyama col. 39 line 59). Aoyama further discloses that when this value is four, the 
interpolation means and edge enhancement means performs 2 times the processes that are performed when this 
value is two (aoyama col. 39 lines 60-65). Consequaitly, we can conclude that the value N (from the claim) is equal 
to half of the scale factor disclosed in Aoyama. 

Further referring to claim 10, Aoyama discloses that two processes are pa-formed whai the scale factor is 
two (the two values of 't' will result in two iterations of equation 44 (aoyama col. 39 line 1), these iterations are 
analogous to the claimed 'processes'). It follows that when the scale factor is less than 2 (e.g. one) the interpolation 
and edge enhancement means would perform this process only once, since there would be only 1 value for 't' which 
would result in only 1 iteration of equation 44. Consequoitly, Aoyama discloses all of the limitations of the claim. 



Claim Rejections - 35 USC §103 

7. The following is a quotation of 35 U.S.C. 103(a) ^\iiich forms the basis for all obviousness rejections set 

forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

8. Claims 2 and 3 are rejected unda* 35 U.S.C. 103(a) as being unpatentable over Aoyama as applied to claim 
1 above, and further in view of Klassen (USPN 6,741,75 1). The argumaits as to the relevance of Aoyama as 
applied above are incorporated herein. 

With regard to claim 2, Aoyama fails to expressly disclose converting a loose connection of the original 
image into a tight connection before increasing the resolution of the image. Klassen, however, discloses connecting 
and strengthaiing edges in an image before increasing the resolution of said image (Klassoi col. 3 lines 22-53). 
This operation (which is commonly referred to as anti-aliasing) is analogous to the claimed conversion of a loose 
connection to a tight connection , per the applicant's specification (see paragraph [0174]). It would have been 
obvious to one reasonably skilled in the art at the time of the invention to modify Aoyama' s resolution increasing 
apparatus by coimecting and straigthening the edges of an image before increasing resolution as taught by Klassen. 
Such a modification would have allowed for a system with improved rendition of text and synthetic graphics in the 
output image (Klassen col. 3 lines 43-44). 
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With regard to claim 3, Klassen discloses a syst^ for anti-aliasing an iaput image before increasing its 
resolution (Klassen col. 5 lines 3-6). The claimed process of replacing the value of a particular pixel with the mean 
value of two pixels on the basis of pixels lying along a diagonal line is a common method of anti-aliasing which is 
very old and well known in the art (Official Notice). It would have been obvious to one reasonably skilled in the art 
at the time of the invention to specify that Klassen' s anti-aliasing system replaced a pixel value with the mean value 
of two pixels lying along a diagonal line. Such a modification would have allowed for a simple and well known 
method of producing cleaner, more well defined edges in an image. 

9. Claim 4 is rejected under 35 U.S.C. 103(a) as being unpatmtable over Aoyama as applied to claim 1 above, 
and further in view of Moronaga et al. (USPN 5,229,864). The argummts as to the relevance of Aoyama as above 
are incorporated herein. 

With regard to claim 4, Aoyama discloses comparing a local energy calculation to a threshold to determine 
the existence of an edge, but fails to expressly disclose that the detected edges are enhanced by using a one- 
dimensional filtering process, such that the values of pixels are multiplied by corresponding coefficients of a 1-D 
edge building filto-, and the respective products are added togetho". Moronaga, however, explicitly recites a one- 
dimensional filter for edge enhancement (Moronaga col. 6 lines 38-68). It would have been obvious to one 
reasonably skilled in the art at the time of the invention to modify Aoyama' s image processing apparatus by 
enhancing the edges with a ID filter as taught by Moronaga. Such a modification would have allowed for well 
known method of accentuating the edges of the image (Moronaga col. 6 lines 65-68). 

10. Claim 8 is rejected under 35 U.S.C. 103(a) as being unpatentable over Aoyama as applied to claim 1 above, 
and further in view of Yamashita et al. (USPN 5,513,281). The arguments as to the relevance of Aoyama as appfied 
above are incorporated herein. 

Claim 8 recites a 'consistency judging means' for judgmg consistency in terms of an interpolated pixel. 
The claimed term 'consistency', is a value that is based on the differences between pixels. Aoyama teaches that 
pixels which he on the same edge in an image have similar values (i.e. they have 'consistency') (Aoyama col. 25 
lines 42-48). It follows that if the differences between pixels on a same line are large, then we can conclude from 
Aoyama' s teachings that the line that connects those two pixels does not represent an edge. The Yamashiti 
reference, however, exphcitly (as opposed to Aoyama's imphcit teaching) discloses checking the consistency values 
of interpolated pixels on specific lines to determine the existence of an edge. Yamashiti further teaches that when 
no such edge exists, a linear inta*polation should be applied (Y amashiti col. 3 lines 4-10). It would have been 
obvious to one reasonably skilled in the art at the time of the invention to modify Aoyama's interpolation apparatus 
by checking the consistency of pixels on a detected edge to ensure that the edge was not detected erroneously as 
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taught by Yamashiti. Such a modification would have allowed for less noise and iacreased resolution (Y amashiti 
col. 3 lines 24-26) 



11. Claim 9 is rejected under 35 U.S.C. 103(a) as being unpatoitable over Aoyama as applied to claim 1 above, 
and further in view of Ng et al. (USPN 5,450,53 1). The arguments as to the relevance of Aoyama as applied above 
are incorporated herein. 

With regard to claim 9, Aoyama discloses calculating local energy, but fails to expressly disclose creating 
an mergy map. Ng, however, discloses creating a gradient map for every pixel in an input image (Ng Figure 1 
elements 12 and 14 with col. 4 line 67 - col. 5 line 5). The gradient magnitude map disclosed in Ng is analogous to 
the claimed energy map. It would have been obvious to one reasonably skilled in the art at the time of the invention 
to modify the Aoyama's energy calculating means by using the calculated local energies for each pixel to create an 
energy map as taught by Ng. Such a modification would have allowed for an apparatus that saved the calculated 
energy values for each pixel in an input image and consequently avoid repeated calculations. This would have made 
for a faster, more efficient system. 



Conclusion 

12. Aay inquiry concerning this communication or earlier communications from the examina* should be 
directed to Patrick L Edwards whose telephone number is (703) 305-6301. The examiner can normally be reached 
on 8:30am - 5:00pm M-F. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's supervisor, Leo Boudreau 
can be reached on (703) 305-4706. The fax phone number for the organization whore this application or proceeding 
is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the Pateat Application Information 
Retrieval (PAIR) system. Status information for published applications may be obtained from either Private PAIR 
or Public PAIR. Status information for unpublished applications is available through Private PAIR only. For more 
information about the PAIR system, see http://pair-direct.uspto.gov. Should you have questions on access to the 
Private PAIR system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 

Patrick Lynn Edwards 
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